Abstract. We will extend the sharpness results on L^{p_{-}} and L^{p}-L^{q_{-}} continuity of Fourier integral operators for an arbitrary rank of the canonical projection For the elliptic operators of small negative orders we will show that by a coordinate change they are equivalent to pseud0-differential operators.
Introduction
Let X , Y be smooth paracompact n-dimensional manifolds. Let . The distributional kernel K\in D'(X\cross Y) of T is a Lagrangian distribution of order \mu whose wavefront set is contained in \Lambda'=\{(x, \xi, y, \eta) : (x, \xi, y, -\eta)\in\Lambda\} . The global theory of such operators can be found in [1] . Let \pi_{X\cross Y} be the natural projection from T^{*}X\backslash 0\cross T^{*}Y\backslash 0 to X\cross Y The deep result of Seeger, Sogge and Stein [5] states that for 1<p<\infty and \mu\underline{\backslash \nearrow}-(n-1)|1/p-1/2| the operators T\in I^{\mu}(X, Y;\Lambda) are continuous from L_{comp}^{p}(Y) to L_{loc}^{p}(X) .
This result is sharp if T is elliptic and d\pi_{X\cross Y}|\Lambda has full rank equal to 2n-1 anywhere, which follows from the stationary phase method as in [3] .
Somewhat different approaches to this are in [6] and [7] . If the rank of the canonical projection on \Lambda can be bounded from above by rank d\pi_{X\cross Y}|\Lambda\leq 2n-k (1) with some 1\leq k\leq n , then under the s0-called smooth factorization condition introduced in [5] the operators T\in I_{\rho}^{\mu}(X, Y;\Lambda) , 1/2\leq\rho\leq 1 , are continuous from L_{comp}^{p}(Y) to L_{loc}^{p}(X) for 1<p<\infty and \mu\leq-(n-k\rho)|1/p-1/2| .
In [4] the factorization condition is shown to be satisfied in a number of important cases, if a phase function of the operator is analytic. Using analysis of some convolution operators in [8] , it was shown in [5] that there exist conormal operators with constant rank d\pi_{X\cross Y}|\Lambda\equiv 2n-k , for which the estimate of the critical order \mu is sharp. We want to show that for \rho=1 this order is sharp for an arbitrary elliptic operator whose canonical relation satisfies inequality (1 
Results
By the equivalence-0f-phase-function theorem as in [1, Th. 2.3.4] and [5] it is sufficient to consider operators in \mathbb{R}^{n} with kernel 
Proof. By the above reduction it is sufficient to restrict ourselves to the case of \mathbb{R}^{n} and operators satisfying (2) and (3). Let P_{-s}\in\Psi^{-s}(Y) be an elliptic pseud0-differential operator in Y and consider f_{s}(y)=(P_{-s}\delta_{y0})(y) . Then by Schwartz kernel theorem f_{s}(y)= \int K_{-s}(y, z)\delta_{y0}(z)dz=K_{-s}(y, y_{0}) , and in view of the kernel estimates for pseud0-differential operators in, for example, [7, Tf_{s}(x)= \int_{R^{n}}(\int_{\mathbb{R}^{k}}e^{i\sum\lambda_{j}h_{j}(x,y)}a(x,\overline{\lambda})\delta_{y0}(y)d\overline{\lambda})dy
where \overline{\lambda} and \overline{h} are the vectors with the components \lambda_{j} and h_{j} respectively, and a\in s^{\mu-s+(n-k)/2}(\mathbb{R}^{k}) is a symbol of (4) , if \mu>-(n-k)|1/p-1/2| , 1<p<\infty .
Tllc application of the arguments of [5] to Theorem 1 yields that an ()1)e^{1}rate)rT as in Theorem 1 is not bounded as a linear operator in Sobolev S1).dC^{\cdot}CSL_{(}^{p_{\gamma}}arrow L_{\alpha-(n-k)|1/p-1/2|-\mu}^{p} , 1<p<\infty . 
